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CERTIFICATION OF SUBMISSION 

I hereby certify that, on the date shown below, this correspondence is being transmitted via the Patent 
Electronic Filing System (EFS) addressed to Bxamiriejj FOURSON p ihe US. Patent and Trademark Office. 

Date: JS} J?M L HjO^JLAu }juKa^ 

Mail Stop ISSUE FEE 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 223 1 3-1450 

RESPONSE TO NOTICE OF ALLOWABILITY 

Sir: 

This is in response to the Notice of Allowability, mailed January 26, 2006, in the 
above -identified patent application. 

The Notice of Allowability indicates that the allowed claims are 1-75 and 101-129. 

This is incorrect— -the allowed claims should read as 1-39, 41-54, 56-73, and 101-129. 

Claims 40 and 55 were canceled by Applicant in a Supplemental Response filed May 3. 
2005 , as a submission in a Request for Continued Examination (RCE). 

Enclosed herewith is a copy of the following documents: 

• Notice of Allowability indicating the requested correction; 

• RCE transmittal (dated May 3, 2005); and 

• Supplemental Response - pages 1, 8, 10, 26 (showing Claims 40 and 55 as 
having been canceled). 

Correction of the Notice of Allowability is requested. 
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Response to Notice of Allowability 



The Examiner is requested to contact the undersigned Attorney for Applicant if any 
question should arise. 



WHYTE HIRSCHBOECK DUDEK S.C. 
555 East Wells Street 
Suite 1900 

Milwaukee, Wisconsin 53202-3819 
(414) 273-2100 

Customer No. 31870 



Respectfully submitted, 
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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 



| This communication is responsive to the amendment file 11/14/05 . 
I The allowed claim(s) is/are n-73 and 101-129 . 
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3. □ Acknowledgment is made of a claim for foreign priority under 35 U.S.C, § 119(a)-(d) or (f). ^ 

a)DA!l b)DSome* c)[]None ofthe: (fW OS * 03 'Op ^\ 

1 ■ □ Certified copies of the priority documents have been received. ftd f»€*> 

2. □ Certified copies ofthe priority documents have been received in Application No. . 

3. □ Copies ofthe certified copies ofthe priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply wiil result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 

INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. Q CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) □ including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) □ hereto or 2) □ to Paper No./Mail Date . 

(b) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper NoiMail Date . 

Identifying Indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings In the front (not the back) of 
each sheet, Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1 .121(d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 

attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 



Attachment(s) 

1. □ Notice of References Cited (PTO-892) 5. □ Notice of Informal Patent Application (PTO-152) 

2. □ Notice of Draftperson's Patent Drawing Review (PTO-948) 6. □ Interview Summary (PTO-413), 

Paper NoiMail Date . 

3. E Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. □ Examiner's Amendment/Comment 

Paper No./Mail Date 1/28/02 

4. □ Examiner's Comment Regarding Requirement for Deposit 8. □ Examiner's Statement of Reasons for Allowance 

of Biological Material 

9.0 Other. 
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PATENT 
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Applicant 
Serial No. 
Filing Dale 
For 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
: DERRAA, Arnrnar 
: 09/941,533 
s : August 29, 2001 

: METHOD OF FORMING A CONDUCTIVE CONTACT 



Group Art Unit; 
Examiner : 



2823 



FOURSON in, George R. 



ConfinnatiouNo.: 4578 



CESTinCATKW UNDER 37 CFR 1.8(a) and 1.10 
1 hereby certify that, cm the dale shown below, this correspondence is being transmitted to Fax No. 703-872-9306 
addressed to Examiner FOURSON a t the US Patent and Trademark Office. 



Applicant requests consideration of the pending claims in the above-identified patent 
application based on tie remarks herein. 

Amendments to the Claims ore reflected in the listing of the claims, which begins on 
pa Z fa fi of this paper. 

Remarks begin on vase 2 of this paper. 
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SUPPLEMENTAL RESPONSE 



Sir; 
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USSN 09/94 ), 533 Si&plemental Response 

39. (original) The method of Claim 3 8, wherein the source gas further comprises a borane 
precursor to form a boron-doped titanium nitride contact 

^ 40. (canceled) 

41 . (original) The method of Claim 33 , wherein the step of subjecting the contact to a heat 
treatment reduces the chlorine concentration of the contact by at least about 75% by wt. 

42. (original). The method of Claim 33, wherein the step of subjecting the contact to a heat 
treatment reduces the chlorine concentration of the contact by at least about 95% by wt. 

43. (original) The method of Claim. 3 3 , wherein the chlorine concentration of the heat treated 
conductive contact is less than about 1% by wt 

44. (original) The method of Claim 33, wherein the chlorine concentration of the heat treated 
conductive contact is less than about 3 % by wt. 

45. (original) The method of Claim 33, wherein the chlorine concentration of the heat treated 
conductive contact is less than about 4% by wt. 

46. (currently amended) A method of forming a contact, comprising: 

depositing a first source gas comprising TiCU, R2, and S1H4 precursors onto a substrate to 
form a titanium silicide layer in an opening; 

depositing a second source gas comprising TiCU and NHj precursors onto the titanium 
silicide layer to form a titanium nitride layer; 

removing excess of the titanium nitride layer by chemical mechanical polishing while 
mamtaining the titanium nitride layer within the opening to form the contact; the contact having a 
concentration of chlorine and a thickness of at least about 500 angstroms: and 
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Supplemental Response 



52. (currently amended) A method of forming a conductive contact in a semiconductor device 
comprising an opening through an insulatjve layer, the opening having sidewalls and extending to 
an underlying silicon-comprising substrate, the method comprising the steps of: 

forming a layer comprising titanium silicide over the bsulative layer and the substrate 
within the opening; 

depositing a layer of boron-doped titanium nitride over the titanium silicide layer from a 
titanium and chlormeKJontaiuing precursor to fill the opening; 

removing excess of the boron-doped titanium nitride layer overlying the insulative layer 
while leaving the boron-doped titanium nitride layer within the opening to form the contact hastingj, 
thickness of at least about 500 angstroms: and 

heat treating the contact at a temperature of about 700°C. or greater to remove chlorine from 
the contact without forming substantial cracks therein . 




5 3 . (original) The method of Claim 52, wherein the opening has an aspect ratio of about 3 : 1 or 
greater. 

54. (original) The method of Claim 52, wherein the opening is about 0.25 um or less. 

55. (canceled) 



56. (original) The method of Claim. 52, wherein the conductive contact has a thickness of about 
1000 to about 3000 angstroms. 

57. (original) The method of Claim 52, wherein the step of depositing the boron-doped titanium 
nitride layer is by thermal chemical vapor deposition using a gaseous mixture comprising titanium 
tetrachloride, ammonia, and diborane. 
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Supplemented Response 



Remarks . 



Reconsideration of pending Claims 1-73 and 101-129 is respectfully requested. 
Claims 1, 11, 16,22,26, 30, 33. ^5^ 5 1 62.66-73. 101-110. 112 -114,116-1 17, 119- 



The claims have been amended to more clearly recite the features ol tonnmg the 
conductive contact. The claims as amended recite that the heat step (700* C or greater) is 
performed on a contact having a thickness of about 500 angstroms or greater \ and results in a 
reduction of chlorine* and a contact without substantial cracks. 

Support for the amendments to the claims is b the specification at page 14, line 4 
(" . . .particularly when the thickness of the contact reaches about 500 angstroms or greater. . .), at page 3, 
lines 21-23 ("...It has also been found that conducting a CMP process to remove excess material from 
the substrate prior to the anneal step avoids undesirable problems with cracking of the film layer and the 
wafer substrate. . . .), page 6, lines 7-1 0 (" . . .The present method provides a process of removing 
undesirable components such as chlorine and the like, from a contact which overcomes problems in the 
art with cracking from anneal processing steps...), and page 14, lines 9-12 (".sin addition, conducting 
the thermal anneal step after removing excess conductive material from the surface of the substrate 
eliminates problems encountered with cracking of the film layer and/or the substrate with thermal anneals 
performed on a blanket material layer overlying the substrate.). 

No new matter is added with these amendments to the claims, which are intended to 
merely clarify language used in the claims and/or the subject matter claimed. The scope of the 
claims is intended to be the same after the amendment as it was before the amendment 

Rejections under 35 U.S.C. $ 103(a> 

The Examiner maintains the rejection of Claims 1,2, 3-9, 1 1-14, 16-19, 21-24, 26-28, 30, 
31, 34. 35, 37, 38, 40-45, 49, 68, 71, 101-105, 112, 114, 116, 120, and 121 as obvious over 
Wang (US 2002/0155219) in view of Hu (USP 6,436,820). This rejection is icsrxxtfully 
traversed. 

1 Claim 1 recites "a component " 
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Claims 40 and 55 have been cancelled. 
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